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(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively obtain a sintered compact capable of dissipating static electricity 
at a moderate rate without considerably deteriorating the mechanical properties inherent in zirconia and having a 
specific volume resistivity, by adding each specific amount of the respective oxides of Fe, Co, Ni and/or Cr as 
electroconductivity-imparting agent to stabilizer-contg. Zr02 followed by conducting a sintering which is allowed 
in an oxidative atmosphere. 

SOLUTION: This sintered compact is obtained by sintering a mixture of 60-90 wt% of stabilizer-contg. Zr02 and 
10-40 wt.% of an electroconductivity- imparting agent The volume resistivity of this sintered compact is 105- 
109 O.cm. The major material Zr02 to be used has been partially stabilized with such a stabilizer as Y203, MgO, 
CaO or Ce02. The amounts of these stabilizers to be used, based on the Zr02, are as follows: Y203: 3-9 mol.%, 
MgO: 16-26 mol.%, CaO: 8-12 mol.%, and Ce02: 1-16 mol.%. 



LEGAL STATUS 

[Date of request for examination] 1 3.1 2.1 999 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3261 065 

[Date of registration] 1 4. 1 2.200 1 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19>H*BttflF/r (JP) (12) & iff & $g ( A ) 



#H¥10-297968 

(43)&HB ¥^10^(1998)11^10B 



(51)IntCL 6 
C0 4B 35/48 
HO IB 1/14 

// G 1 1 B 15/00 
15/60 



32 1 



F I 

C0 4B 35/48 
HO IB 1/14 
G 1 1 B 15/00 
15/60 



3 2 1H 
B 



§SEfg3c tt$E0ftl OL (i 5 D 



(21)fflKS^ 


!|$B¥9- 109855 


(71) fflSA 


000006633 










(22)ffilBB 


¥j£9^(1997)4)!25H 










(72) &wm 


=« 








®e&m)lll^*i«?*liiJ1810#^! Stir^l* 
















*M IE* 



















(54) BS!P1©£«;] 4p»«tt3?*3=7«SH«c 



(57) mm 

t ft < t*nri84*»* 

[ffft^ft] *56fl:«l«r*trZ r 02 £6 0-9 OSS 
%fc#U *«M*5*fcLT, Fe, Co, Ni, C 
r ©Mft^cH *> 1 am±£r 10-4 0 

10= -109 fl. C mJ)Ml«ii 
*1-*#»«tt3?>U3-7«e#«-3Blftt4. 



1 

[#frSt#0$£B] 

1 ] £J6fldW fc*tr Zr02 ^6 0-9 011 
%t, *«tt##5Wt LT* Fe, Co, Ni, CrO 
BMfcft©dM«J»-Lfcl 0-4 0*»%t I), 

-e-<o#»a*ffiStffii , i o 5 -l o 9 n • cmt^j; 

[0 0 0 1] 
[0 0 0 2] 

[«*«>«*] a*, wt»a*»tLT«H**LTv» 

[0 0 0 3] fc£4TN PAOsrJMftfttiXIMfctttt 

t**££«>, **#mit^a^T-ftffl$fL^,js^7-A 

t Kfc t\ MSKORiflUStf&S t 3 *L4ffl 
*K«B*4fcli, y>a^7WoMltSM 
CttT* «tt*i:***4. ) *1 0 9 O • cmftTt 

l/*4o 

[0 0 0 4] 0Jx.tf\ #^BB6 0 - 1 0 3 0 7 
fctt. Y 2 03 ^MgOTSReffcLfcZ r Oz £±#fc 
U C*H:**tt#4«Ifc UTiC, T a C, WCf 

StttSrO. 5-60X10- 5 n-cmtL)tflt-» 
=J - 7 #*»H^ S JvCV»4 0 
[0 0 0 5] 

[fMH^fffc t «t ? fc 1 4 RH] t i ^tf*> JtESWtt 

v )\,3-7 «t«a;4t**ttt r*ii*^ »« 

S*«E©J«#»4*4fcv>9fcR*ia**ofco 

*ofc. . 

[0 0 0 6] ;oi^r»^7t8MSI 



(2) 1 0- 2 9 7 9 6 8 

2 

[0 0 0 7] #§§!?§© gift li, Kft*B*+-CO*** t 
JTfe"Cifcfli § , v * 3 - 7 «3 6 oftftttft 

dfct:£>4, 
[0 0 0 8] 

;o [ma*eft1-43tft<o^g] JLGfflBCC 
*, **«©¥*Wtti>*3-7ttfc#li, SJtffcjBSr 
^trZr0 2 *6 0-9 0X*%t, *«ttf*#JWtL 
T, Fe, Co, Ni, CT<nmVfo<r>n%\ : mX±.* 
10-40 S*% fc ft 9 , -f-o#»H*ftSttti» 1 
0 5 -1 o 9 n • cm-?$>Z>Zt*<$W.ttZo 
[0 0 0 9] W^, 5MWM>*#*tt5>*3-7**r# 
l±, mWAit^t Lt\ F e , Co, N i , CrO^ 

mtttf 5*i*BJHi i mm U -»3^70<) o&jg 

10 s -1 0 9 ft • craO#-*mi£*&Jt-* 
i 4 i fc t ^ t or-* 4 „ 
[0 0 10] MiK*a*&*KTiijPt£i: 

»«K*»*+4£fc#T#4. 
[0 0 11] L*»4. ±E**tt#4*JH. v»i**Lfe« 
ft»T*4 fc*»k3MMl«l'-CO«**n!r»T*4 £ t 
*^fe> ««K4m4itlttfflv»4£«*»4<, £ 

[0 0 12] fc«U ±E*«tetf4*JO*«#l 0 
S*%*S?fc$4i, Stitffi?rT(f4a** f /J^<, £ 
K» 4 0iS%<t tt$Mt*»i o 5 n • c 

m^ffitftl), »«5l*»-5CtiS»f*<*4fc*i)U, * 
JUKfcfc ± 4jB»*EOtt**»|fe41-4S*L#*4 1 1 

BEftif) ***S<fiTt4fc*, v**3^7**0«« 
6«J#tt*H»T-^ft<ft4„ 
40 [0013] -^<0&, **tt#4*JO***l± 10-4 

o*S%; ff* t<»42 o-3 oms%fci--J»c:t/i' f S; 

^-C*4„ 

[0 0 14] i7t> ±#*ft-tZ r 02 J±, Y2 Os , 
MgO> CaO, Ce02 ♦Ojc3effc«l"C»*Sjgft L 
7ttO?-^fflt4 0 

[0015] ^mzit, jfjtflsmt LTYf o 3 

^4^Uli, Zr02 i:WLT3~9mo 
SttlLv Mg0lffly»4^Clis Z r O2 i:JfLtl 6 
-2 6mo 1 %<DSHTi^iDL, Ca0£fflv»4B#U 
50 (4, Zr02 H*tLT8~l 2mo 1 %<7)wfflT*^J)D 



-2- 



(3) 



10-297968 



U CeOz £fflv*£l$i;i±, ZrOa U*tLT10- 
1 6m o 1 %<r>mwr~Zfi-t'1x : fcMi-tU£&<, Zixh 

* m& mo v ( je*4 v * ^ ^ 7 a wfc* 

fly>3-7) *£9 0 %fil±t *S - * fc 

x., ffitf5il£5 8 OMP a J^_h. 5 M P a ro 

" 2 »±<7)S55*Kt> k*y#-*€£9. 5GPaW± 

[0 0 16] BP*>, v^3-70^ B B a ^.l:li2:^ a B a , 

a - 7 iWmtf L, JS*I£i».££ltT*£MI 

T v ;V 3 -7 <0J§B "7 -f>n^77^2:ML 

[0017] -E-<o&, .r <r> ->* ;v n -T>&m>fr {zi.t)*i$* 

I. (1 1 1) 



1 - 



Jffflf>-t7 K *4vMJf/'J > * & f <7>Bf£^J&=g§ 

[0 0 18] ^a-Tttttflc+fC^itiZ r 0 

2 0¥*&««e=paii 0 . 3 - 1 . 0 fx m, ff 4 L < li 
70 0. 4-0. 6 ? m«)4W|l>, 

[0 0 19] 5?A/3-T«itflt+C*»t4^A' 
= - 7* YJft U JMUttftO ^3-7t**lllt5 

t , lE^S v ;V 3 iTHOSJS v A- 3 =. 7 <0 X^lalfT 

[0 0 2 0] 

[ftl] 
+ 1. (-Ill) 

1 xl 0 0 



1- (1 1 1) +1. (-1 1 1) +1 t (111) 



1- :'#*36S^3-T©X«ts»r5iS£ 

I t : iE^ayjUa-T+Jttay/I'a-TOXtSEttfraK 



[0 0 2 1] 2hK, attt»#+*«*:DB+»:iiv> 
T, Ah Oi , MnO, S i O2 , Na, FeW 

tutfc LTaxtasat******, i*Lt»i2. oms 

[0 0 2 2]-*, iOtH^NKtt^a-TttS 
frSRittiClix 0. 5-1. OpmV 

Zr02 J&St^JefbSdt LTOY2 03 , MgO, C 
aO, CeCh Rir**tt#4#JtLTFe2 
O3 , Coj 04 , N i O, C12 O3 <D^%imX± 

3&fb#J**trZ r 02#6 0 - 9 01f%, i«ttfM- 

awi 0-4 oa*%t«* £?Kgi£-u £ite,*ie 
[0023] -5- ltt\ tettiaflcwsiE^asctJ:* 

kjs^l^o*,, BMbsaat+KT 1 - 3 $msft&£ 

1 3 6 0t:*»lT**fcS££ 
Utt#$-*«it*»TS1*, 1 4 5 0t:J:t)?(S<4*t 50 



tt#0»flW^**a*£ 1 
3 6 0- 1 4 5 0 t0i£jrt-&J&-t& i t#I5T-* 

[0 0 2 4] ;©i^^ttCt»tJl-lf, £->*/U3 
-74 KKt h 4UM H^O v ;^-7f#90% JS1± 
T**»), fttfaS5 8 OMP a»±, «i9tt'li5MP 
am 1 / 2 £1±, (Hv) ?Eg9. 5GPaW 

[0 0 2 5] Zr02 fcjc3efb*J©ft*-K*v»T 

•3j4/-(C$5Eib^* f ^i?*l.^ Z r O2 *W& i t**T 
[0 0 2 6] 

[0 0 2 7] ¥$£mi0. 6yumOZr02 
L> Y2 03 ©^Sr 3 m o 1 %?SiDl"* 1 1 4 (c s 
ttf*45WfcLTFe2 O3 ©*S:3 0**%*tnU S 



E^rm^mkKHmu lw^*>> i39o*co 
*»*h*c+u-c 2 mmm&fctz z t \zt *> v * = 

-7£$t#*#fc 0 

[0 0 2 8] -?-LT, iOv*^3-7^#SrXigl0ilf 
K i I) v ^ n - 7 <n XttSftSfift t iE#fl v * ^ 

S£ U £S> * ^ - 7ftKitt4 #£haJSJW<Ov*/l' n;7 
l*ft 1 J: >J Lfc t £ 6 9 9 %*J|L*MUlftO$>* 

[0 0 2 9] Sfc, iE-»3-7j|S#S3nimX4 
nmX5 0mm«)A8«i:tDIILft*t, SH**** 
(Ra) 0. 

£ OWR-fr J I S R 1 6 0 1 lego* < 3 

8 4 3MPa, iS(E«Btt5. 6MPam" ! i^LX 

\/->fZc 

[0 0 3 0] ttz. MOtCR-Srffi*U lfy*-x«jS 
(Hv) *:a3eUfct£%l 1. 3GPaS:tLTi5 



(4) fflflO-2 9 7 9 6 8 

6 

*a&ELfcfc£*s 2. 0X1 0 6 fl-cmfiofc. 
[0 0 3 1] -e£T\ MiK©********:^, 
2. 5 mmX 6 mm X 4 0 mm^tittt L/: y *3 - 

7«Mt#*jB*u -^sini o o ovomESreniD 

Lv 'ffi^SI-istt^^Ett^l OOVtiSJfOgT 
B$HtiH5eLfcfc 0. 1 - 2 0 fi>OB$IBI £g U 

£ t # T I AST* o fc. 
[0 0 3 2] (Xttffll) ±E*«HE«»:4Slt4y*'3 

[0 0 3 3] **vmoiMfi&iK#?39-c*t. 

[0 0 3 4] 
»1] 



Ho. 


IrO, 
(tftX) 


mat 

FejDi 
OftX) 


«KI * (AO 


m 

TO 


m? 

SUE 


m 
mm 


6** 
SBC 

(CPA) 


&&&& 

Q - on 






9 5 


5 


100 


1460 


1176 


6. 1 


12.5 


1 0" 


X 




I 92 


8 


9 9. 6 


1450 


1098 


6. 1 


12.5 


1 0" 


X 


3 


90 


10 


9 9. 5 


1450 


1069 


6. 0 


12.5 


I 0* 


O 


4 


80 


20 


99. 0 


1420 


922 


6. 0 


12.3 


1 0 T 


O 


S 


70 


30 


9 9. 0 


1390 


843 


5. 6 


IL3 


1 0" 


O 


6 


60 


40 


93. 7 


1360 


668 


5. 4 


9.9 


1 0» 


O 


»7 


5 5 


45- 


B4. 2 


1340 


639 


5. 4 


9.2 


1 o 4 


X 


*8 


50 


50 


72. 5 


1325 


590 


5. 3 


8.8 


1 o 4 


X 



[0 0 3 5] iOS*, Fe 2 0 3 g** 1 011 

%*8lT*4IWNo. 1, 2tt, y>3i7<0jtofi 

1 0'°n ■ cmJSl±t«»tt**!lSV»fcJ«>t:, mwfk 

[0 0 3 6] itz. Fez O3 O^g^M 0fig%<fc 



flfctOO, ft'f&]£5 8 0MP aHL &SU&1SM£5 
MPam'« jyjt, t*-y*-7.?BK (Hv) 9. 5GP 
att±t#LTV»*:. LfrLfca*^ Fez 0» cj** 
fWr^t*!^ fl-«B*&&ttPl 0 4 n • cm 

[0 0 3 7] itU-itU Fez Os O^g** 1 0 ~ 



(5) 



#B3¥1 0-297968 



S 



4 0S4%O&HK3b£f£M-No. 3~6IS\ v»1*iifc 
ffilf?^S5 8 OMP aJ£l±, &ig$Sl41it 5 MP a m 1 ' 2 
J»±, tT?*-^«BK (Hv) 9. 5GPafl±t«ft 

[0 0 3 8] L*fc» #*B*&tttt*l 0 5 -1 O 9 

[0 0 3 9] **ttft5*|-C**Fe* Os 

* 1 0 -4 0ftft%ofcH-C£-#*1-tU;r, ->*;u:z-7 * 



70 



* h #*mt£ v * n - r 

[0 0 4 0] (Hifetnj 2 ) fto**ttfJ-4ffl t L 
T, NiO, Cos 04 , Cr2 03 ifflvtv>3i 

[0041] -t*L-ra©«*ji*2i:7Pi-aij-c*a. 

[0 0 4 2] 
[S2] 



No 


Zrfh 

anx> 


m c«t» 




&& 

OC) 


ft:/ 
3Sft 


mm 

WSA 

WW* 


StaHl 
(GPa) 


Q »cn 


MSI 


9 


90 


N i 0 ;L0 


9 9. 3 


1450 


1036 


5. S 


12.3 


1 0' 


0 


to 


60 


N i 0 :40 


9 2. 9 


I960 


712 


5. 3 


ai 


10 1 


0 


II 


9 0 


CoO :10 


9 9. 0 


1450 


96S 


6. 0 


12.0 


1 0" 


0 


12 


6 0 


CoO :40 


9 4. 1 


1360 


590 


5. 2 


a.6 


1 0' 


0 


13 


9 0 


Cr 3 0. :10 


99. 2 


1450 


1011 


5. 9 


111 


10' 


0 


14 


60 


Cr a 0, :4D 


91. 9 


1360 


642 


5. 4 


0l6 


1 0« 


0 



[0 0 4 3] »*tt#4«fc tTN i O, C 

03 04, cn 03 ifflv^^u^v^-ct-e-o-^ir io 

ft* 1 0-4 0ftft%ttit»fs y>^7^olft 

»***t***«ttv * = ^ 7^^#* { » «b ^ & i t 

[0 0 4 4] £ib\ 2»Htttt##Jt LTi&bDLfcC 03 

04 liMMt^^TC o 00#SS-C#£LTV»fc. 
[0 0 4 5] 

-7&St#l±, jcJ&ft*!fc*trZ rOi £60-90* 
ft%t, s|S1t#4SiJtLTs Fe, Co, Ni, Cr 40 
co^fttio^ *> 1«W±* 10-4 om.&%tirb%: 
>K *Ofl«H*afiL<tt 1 0 5 ~1 0 9 D-cmtL 



*, £«W»-fofc-9TffaK«7l+*£fc#T§'&o 
[0 0 4 6] Wt, ±B***ttV*'3-T**#i± 

K&i ##SicA#r safe*,' ft4L*9«ff t=nt 



